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An increasing number of studies have focused on tragedy of the commons in
belowground competition in plants. Game theoretic approaches has contributed to understand the
condition in which plants exhibit the overproliferation of roots. In this study we incorporated the
growth dynamics in the tragedy of the commons game in plants. As a result we demonstrated that the
tragedy of the commons commonly occurred but the root overproliferation does not necessarily occur
(Kim et al 2021). In addition to this, we consider the situation in which plants know the Kinship
with their competitor and change their rooting tactic depending on it. We derived the condition in
which plants cooperate each other to achieve the highest fitness gain without the overproliferation

of roots.
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